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The in f r a red  and x-ray powder d a t a  for seve ra l  Ru-SO2 complexes is 
in t e rp re t ed  on t h e  b a s i s  of the r e s u l t s  for the c r y s t a l  and molecular 
s t r u c t u r e  study of the .ERu (NH3)4(S02)Cl]Cl complex. Three complexes 
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analogous t o  the chloro-chloride complex by s u b s t i t u t i n g  HBr f o r  HC1 i n  
the  conversion of [Ru (NH~)I,(HSO~)~] t o  the SO2 complex. The d ich lor ide  I1 
and dibromide can be obtained from e i t h e r  the chloro-chloride or bromo- 
bromide complexes by the  method described i n  the  l i t e r a t u r e .  
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dichlor ide  and dibromide comp ?xes decomposed &:er standing a t  room 
temperature f o r  about 1-2 months. 
Examination of the  x-ray puwder p a t t e r n  and preliminary s i n g l e  
I1 c r y s t a l  precession photographs of [Ru (NH3)~(S02)Br]Br shows t h a t  t h i s  
complex has  an orthorhombic un i t  cell  with 2=14.35, 2-9.51, c=7.45 13 2 
0.2% (estimated). 
a t  24' (corresponding t o  four  formula weights per  u n i t  c e l l ) .  
absences f o r  O&!, lH&#2; LkO, l112x1; &OO, 5#2q; Ole-0, k#211; 00&#22, are 
cons is ten t  with e i t h e r  Pna21 or Pnam. Thus, the bromo-bromide and chloro- 
ch lor ide  complexes appear t o  be isomorphous. 
t he  bromo-bromide complex presently are being co l lec ted  by counter methods 
similar t o  those used f o r  t he  chloro-chloride2, with t h e  i n t e n t  of obtaining 
a d e t a i l e d  s t r u c t u r e  ana lys i s .  
- 
The dens i ty ,  measured by f loa t a t ion ,  is 2.45 5 0.05 g./cc. 
Space group 
Three-dimensional d a t a  f o r  
Comparison of the  powder pa t t e rns  of the  complexes (Table I )  afforded 
a q u a l i t a t i v e  method of determing whether or not t h e i r  c r y s t a l  s t r u c t u r e s  
w e r e  isomorphous. 
conclusions drawn from the  s ing le  c r y s t a l  data. 
complex, however, departure from the  chloro-chloride pa t t e rn  w a s  evidenced 
by s p l i t t i n g  of some of the  corresponding medium i n t e n s i t y  l i n e s  i n  the for- 
mer, i n t o  doublets,  suggesting deviation from orthorhombic t o  lower sym- 
The pa t t e rn  of t he  bromo-bromide w a s  cons is ten t  with t h e  
I n  the  case of the  d ich lor ide  
metry. 
of the  o the r  complexes. 
s t r u c t u r e  analyses.of the  d ich lor ide  and dibromide complexes w i l l  be under- 
taken i n  the  near fu ture .  
The p a t t e r n  for t he  dibromide complex w a s  d i s s imi l a r  t o  the pa t t e rns  
It is  an t i c ipa t ed  t h a t  three-dimensional c r y s t a l  
. 
. * 3  
The in f r a red  spec t r a  of the  complexes shoved bands c h a r a c t e r i s t i c  
of t he  NH3 ligand (Table 11) as w e l l  as t he  four  bands (Table 111) attri-  
buted t o  the  SO2 l igand i n  [Ru I1 (NH3)4(SO2)Cl]Cl. 2 
Thus, i t  is concluded that t h e  c r y s t a l  and molecular s t r u c t u r e  of 
---c- 
t h e  bromo-bromide and chloro-chloride complexes are, on t h e  bas i s  of t he  
x-ray and i n f r a red  data,  completely analogous. The d ich lor ide  and dibro- 
mide complexes have c r y s t a l  s t ruc tu res  which d i f f e r  both one from t h e  o ther  
and from t h a t  of t h e  chloro-chloride complex. However, t he  s i m i l a r i t y  
of t he  inf ra red  spec t r a  of t he  former two complexes t o  the  latter indi-  
cates t h a t  t he  SO2 Zigand is coordinated i n  the  same way i n  a l l  of the  
complexes, i.e., through the sulfur.  3 
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Table I 
Observed Interplanar Spacingsa ( in  
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(Cont.)  
a. The patterns were recorded 011 f i l m ,  using a Debye-Scherrer camera 
and CrKa radiation. 
b. Estimated to 0.005 g. 
c. 
d. 
Estimated to 2 0.01 8. 
Many extremely weak lines are not  reported. 
Table I1 
Infrared Frequencies (in CUI.-') of the MI3 ligand in Ruthenium-Ammine-SO2 Complexes 
Complex Sym. Str. Asy. Str. Sym. Def. b y .  Def. Rock 
0 
[ RuII ("3 ) 4 (SO2 ) C 11 C1 3225(s) 3420 (ms) 1245 (s) 1625(m) 779 (m) 
[ Ru" ("3 ) I, (Sop) Br]Br 3225 (8) 3420(8) 1248(s) 1618(m) t63(m) 
[Ru*1("J~s(so2)lc12 3205(8) 3425 (8) 1240(s) 1625(m) 808(m) 
[R~''(NH~)~(SO~)IB~~ 3215(s) 3410 (ms) 1260( s) 162O(m) 805(m) 
Table 111 
Infrared Frequencies (in cm.-l) of the SO2 Xigand in Ru-S82 Complexes 
Complex Sym. Str. Asy. Str. Bend 
